The effect of storage on the catalytic concentration of cholinesterase and on the reference values of cholinesterase in human serum were studied. When serum was stored at room temperature (20°C), at 4°C and at -20 °C (one year) there was no change in catalytic activity. Even after nine times freezing and thawing (over nine weeks) the catalytic activity was unaffected.
Introduction
After the start of the prthotopic liver transplantation Programme at The University Hospital Groningen in 1979, the need arose for a rapidly and easily determined parameter for the synthesis function of the liver.-The enzyme cholinesterase (EC 3.1.1.7) appeared to be suitäble for this purpose (1) , since it is probably synthesized exclusively in the liver (2) . Apart from the liver, cholinesterase is also föund in plasma* serum, pancreas, kidney, heart, intestinal mucosa, skin and brain tissue. Besides the value of cholinesterase in testing liver synthesis function, liver cholinesterase is also known to be a sensitive parameter in cases of intoxication with organophosphorus compounds, e. g. parathion, malathion and carbamates (2, 3) . It is known that the activity of several enzymes is influenced by storage. In this study, the effect of storage at room temperature (20°C), at 4°C and at -20 °C on the catalytic concentration of cholinesterase was evaluated. Despite the fact that intra-individual differences are small, the reference values for catalytic activity cover a wide ränge. Therefore, we also compared the reference values with those in the literature, using acetylthiocholine iodide äs Substrate (4-6).
Method
The catalytic concentrations were measured using a kinetic test (Boehringer Mannheim GmbH, cat. no. 124117) with acetylthiocholine iodide s Substrate (7). The time (t) in seconds required for an increase in absorption of ΔΑ = 0.100 was measured using a Vitatron DCP Colorimeter (Meyvis, Bergen op Zoom, Netherlands) at 412 nm. Storage at -20°C
Assays were performed in two experiments after l, 2, 3, 4, 5, 6, 7, 8 and 52 weeks of storage ( fig. 3 a) .
The serum samples of two control persons were thawed and frozen again e ch week for nine weeks; every week the catalytic activity was detennined ( fig.3b ).
The catalytic activity was unaffeeted in all experiments.
Storage at refrigerator temperature (4°C) -,, ,· , . Cholinesterase catalytic concentration in In six experiments cholinesterase assays were per-serum of healthy human controls formed after l, 2, 3, 4, 7, 8 and 9 days of storage _ 4 . . . . ,
Catalytic activity was determined m the sera of 77 healthy controls (tab. 2). There were 41 men aged There was no difference in catalytic activity after 18 -60 (median33) and 36women aged 18-46 (me-9 days storage. dian 24). The catalytic concentration was significantly lower in females (p < 0.0001, Wilcoxon two sample test) than in males.
Discussion
Serum cholinesterase activity can easily be determined in every Service laboratory. The assay is relatively simple to perform, and takes only about two minutes.
For practical reasons it is advantageous that serum for cholinesterase determination can be preserved for long periods. The catalytic activity was unaffected by storage at 20 °C, at 4°C and by long term storage at -20 °C. Even repeated freezing and thawing did not affect the catalytic concentration, an observation that has been reported earlier (8, 9) . On the other band, other investigators have reported a decrease of 30% (10) .
Using acetylthiocholine iodide s substrate, the reference values we found in our population are in agreement with the values given in previous publications (4) (5) (6) .
We also found a significantly lower activity in females than in males (6) . This finding can possibly be explained by differences in hormonal Status between the two sexes (11). 
